The marginal distribution of squeezed, rotated and shifted quadrature for two types of nonclassical states of a trapped ion -squeezed correlated states and squeezed even and odd coherent states (squeezed Schrödinger cat states) -is studied. Recently, in [1] it was shown that the steady state of a trapped ion irradiated by a bichromatic laser field is a superposition of two coherent states which is the even/odd coherent state introduced in [2] (Schrödinger cat states). The theory of an ion in a Paul trap was developed in [3, 4] where the trapped ion was described by the model of quantum oscillator with a periodically varying frequency. In [6], a procedure was formulated to obtain the Wigner function of the quantum system in terms of the marginal distribution of rotated quadrature, which may be measured by a balanced homodyne detector and the scheme called optical tomography has been used experimentally [7] . In [8], a symplectic-tomography procedure was suggested in which the quantum states were measured by measuring the marginal distribution for squeezed, rotated, and shifted quadrature. In [9] , a new equation in quantum mechanics was introduced describing time evolution of this marginal distribution which has completely classical form but contains all
Recently, in [1] it was shown that the steady state of a trapped ion irradiated by a bichromatic laser field is a superposition of two coherent states which is the even/odd coherent state introduced in [2] (Schrödinger cat states). The theory of an ion in a Paul trap was developed in [3, 4] where the trapped ion was described by the model of quantum oscillator with a periodically varying frequency. In [6] , a procedure was formulated to obtain the Wigner function of the quantum system in terms of the marginal distribution of rotated quadrature, which may be measured by a balanced homodyne detector and the scheme called optical tomography has been used experimentally [7] . In [8] , a symplectic-tomography procedure was suggested in which the quantum states were measured by measuring the marginal distribution for squeezed, rotated, and shifted quadrature. In [9] , a new equation in quantum mechanics was introduced describing time evolution of this marginal distribution which has completely classical form but contains all the information about the quantum system. The aim of this work is to consider two important types of nonclassical states of a trapped ion (squeezed and correlated states of the ion in a Paul trap [3] [4] [5] and even and odd coherent states of the ion irradiated by bichromatic laser field [1] ) within the framework of the symplectic-tomography procedure and using new quantum evolution equation.
An ion in a Paul trap is described by the model of parametric oscillator. For the trapped ion, the time-dependence of the frequency is taken to be periodic [3] :
It is easy to show that packet solutions to the Schrödinger equation may be introduced and interpreted as coherent states (h = 1) :
where the classical complex trajectory satisfies the equation
with initial conditions
where α is a complex number.
Other normalized solutions to the Schrödinger equation are a squeezed even coherent state and a squeezed odd coherent state [2] (squeezed Schrödinger cat states)
In [8] , it was shown that for the generic linear combination of quadratures which is a measurable observable X = µq + νp + δ , whereq andp are the position and momentum, respectively, the marginal distribution w (X, µ, ν, δ)
(normalized with respect to the X variable) depending upon three extra real parameters µ , ν , δ is related to the state of the quantum system expressed in terms of its Wigner function W (q, p)
as follows
The physical meaning of the parameters µ, ν, δ is that they describe ensemble of shifted, rotated, and scaled reference frames in which the position X is measured. This formula can be inverted and the Wigner function of state can be expressed in terms of the marginal distribution [8] .
In [9] , it was shown that for Hamiltonian systems the marginal distributions satisfy the quantum time-evolution equation, which for a trapped ion takes the forṁ
Calculating the integral (4) one can show that for generic Gaussian packets of a trapped ion (also for particular case (1) ) the marginal distribution is
where the dispersion of the symplectic observable X and the mean value of the observable depend on the time and the parameters as follows:
One can check that the normalized marginal distribution (6) with parameters (7) and (8) satisfy the evolution equation (5). Now we will discuss the marginal distribution for nonclassical states of the parametric oscillator, namely, even and odd coherent states [2] . The Wigner function for even and odd coherent states is
The marginal distribution of a trapped ion in even/odd coherent states is
where
In the present work, we calculated the marginal distribution of a symplectic observable (which is a generic linear quadrature) for nonclassical states of a trapped ion modeled by a parametric quantum oscillator. Measurements of the marginal distribution give the possibility of measuring the quantum states. In the case of the particular choice of the parameters µ = cos ϕ; ν = sin ϕ, the measurement is reduced to finding the marginal distribution for homodyne output and reconstructing the Wigner function by means of the Radon transform of the optical-tomography scheme [6, 7] . The distribution found for generic linear quadrature satisfies a new classical-like equation of quantum dynamics introduced in the symplectic-tomography scheme.
